Experimental Section
Cobalt foils (0.5 mm, 99.9 %, Advent Research Materials) were used as substrates, which were ground and polished to mirror finish before use. Before any experiment, the foils were cleaned via ultrasonication in acetone and ethanol successively, followed by rinsing with deionized (DI) water and drying the samples in a nitrogen stream. Electrochemical anodization was performed using a potentiostat (Jaissle IMP 88 PC) in a two-electrode configuration with a counter electrode made of platinum gauze. A temperature-controlled (HAAKE F3 Thermostat) with a cooling plate was connected to the back contact copper plate to effectively controlling the temperature of the cobalt foil. The electrolyte used was a mixed A field-emission scanning electron microscope (Hitachi FE-SEM S4800) was used to investigate the morphology of the samples. The crystal structure of the sample was evaluated using X-ray diffraction analysis (XRD) which was performed with a X'pert Philips PMD with a PANalytical X'celerator detector using graphite monochromized CuK α radiation (Wavelength 1.54056 Å). The composition and the chemical state of the anodic layers were characterized using X-ray photoelectron spectroscopy (XPS, PHI 5600, US). The TEM specimens were prepared by grinding, polishing and ion milling in cross section geometry.
The TEM and SAD pattern investigations were carried out using a Philips CM 30 T/STEM microscope.
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For cyclic voltammetric and galvanostatic charge/discharge measurements performed on an Autolab PGSTAT 30 Potentiostat/Galvanostat (Ecochemie, The Netherlands), a threeelectrode configuration with either the oxide or fluoride cobalt layers on cobalt foil on a working electrode, a platinum gauze as a counter electrode, and an Ag/AgCl (3M KCl) as a reference electrode. The measurements were performed in 1M KOH solution.
Calculation of specific capacitance of CoF 2 electrode from CV curves
The specific capacitance of CoF 2 is calculated after subtracting the charge of Co 3 O 4 or CoF 2 according to the following equation:
where C s (F/g) is the specific capacitance, Q (C) is the average charge during the charging and discharging process, ΔV (V) is the potential window, and m (g) is the mass of CoF 2 . The mass of CoF 2 was obtained by the averaging weight of 10 samples of CoF 2 scratched from the cobalt foil substrates.
Calculation of specific capacitance of CoF 2 electrode from discharge curves
The specific capacitances of electrodes measured by galvanostatic charge/discharge method were calculated based on the following equation: 
